09/936739 




1 



JC18RecmT/PT0 SEP 1 2 2001 



A CONSTANT VOLTAGE SOURCE, A CONSTANT VOLTAGE SOURCE CIRCUIT BOARD 



This is a continuation application of PCT/JP01/00110 filed 
on January 12, 2001, further of a Japanese patent application, 
2000-3970 filed on January 12, 2000, the contents of which are 
incorporated herein by reference. 



1. Field of the Invention 

The present invention relates to a constant voltage source, 
a constant voltage source circuit board and a method for supplying 
a constant voltage. The present invention also relates to a 
Japanese Patent Application No. 2000-3970 filed at January 12, 
2000, which is incorporated herein by reference. 

2. Description of the Related Art 

There is a conventional method for testing a semiconductor 
integrated circuit device using a semiconductor testing apparatus , 
where a constant voltage is supplied to the semiconductor 
integrated circuit device and a constant -current is measured. The 
semiconductor testing apparatus includes a constant voltage source 
for applying a constant voltage to a load. However, when the load 
enters into an operating state from a stand-by state, a current 
flows out of the constant voltage source and the voltage in the 
constant voltage source near the semiconductor device drops. 

In general, a conventional constant voltage source has an 
operational amplifier and a feedback circuit- The feedback 
circuit provides output voltage feedback to the operational 
amplifier, so that voltage variation is suppressed. However, as 
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the operating speed of the semiconductor integrated circuit 
increases, testing on a high frequency range is required. 
Therefore, the output voltage feedback by the feedback circuit 
cannot follow the voltage variation. 

5 

Another conventional constant voltage source includes a 
bypass capacitor near the load in order to suppress voltage drop 
in the constant voltage source near the load. Since the bypass 
capacitor is located near the load, it is possible to correct the 
10 output voltage quicker than the feedback circuit. Therefore, it 
is possible to perform testing on a high frequency range, which 
is required as the operating speed of the semiconductor integrated 
circuit increases, 

15 However, since the bypass capacitor is located near the load, 

the area of the bypass capacitor should be small. Therefore, it 
is impossible to make the capacitance of the bypass capacitor be 
enough to fully correct the output voltage variations. 
Further, in general, the bypass capacitor is coupled to the load 

20 in parallel. Therefore, a resistor and the constant voltage source 
in the constant voltage source form a CR circuit. The frequency 
characteristics of the CR circuit and the operational amplifier 
make the operat ion of the constant voltage source on a high frequency 
range unstable. If the capacitance of the bypass capacitor is 

25 increased, the operation of the constant voltage source becomes 
unstable even on a low frequency range. 

Recently, operating speed of the semiconductor device has 
become increasingly faster. Therefore, it is required that the 
30 semiconductor testing apparatus perform a stable operation on a 
high frequency range by considering line resistances etc. as the 
operating speed increases. Further, it is also desirable to 
increase operating speed of the testing apparatus in order to 
increase throughput. 
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Therefore, it is required that the constant voltage source 
supply a predetermined level of output voltage to the load 
independently of the variation of currents supplied to the load. 

5 

Further, it is also required that the constant voltage source 
fully correct the output voltage supplied to the load before output 
voltage f eedbackof the feedback circuit follows the output voltage 
variation if the output voltage variation is dependent on the 
10 variation of currents flowing to the load. 

Further, it is also required that the constant voltage source 
supply stable output voltage to the load during the operation on 
a high frequency range as the operating speed of a semiconductor 
15 integrated circuit device increases. 

Further, it is also required that the semiconductor testing 
apparatus perform a stable testing on a high frequency range by 
considering line resistances etc, as the operating speed of a 
20 semiconductor integrated circuit device increases, and that the 
operating speed of the testing apparatus be increased in order 
to increase throughput . 

Therefore, it is the object of the present invention to 
25 provide a constant voltage source, a constant voltage source 
circuit board and a method for supplying a constant voltage, which 
can meet the above and other requirements. The above object of 
the present invention can be achieved by combinations of features 
of independent claims. Dependent claims provide other preferred 
30 features of the present invention. 

Therefore, it is an object of the present invention to provide 
a constant voltage Source, a constant voltage source circuit board 
and a method for applying a constanc voltage , which is capable 
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of overcoming the above drawbacks accompanying the convencional 
art . The above and other objects can be achieved by combinations 
described m the independent claims . The dependent claims define 
further advantageous and exemplary combinations of the present 
5 invention. 

SUMMARY OF THE INVENTION 

According to the first aspect of the present invention, a 
10 constant voltage source circuit comprising: a constant voltage 
supplying circuit comprising an operational amplifier for 
supplying an output voltage to a load and a feedback circuit for 
feeding back the output voltage to the operational amplifier; a 
first inductance unit disposed between the constant voltage 
15 supplying circuit and the load; and a first bypass capacitor of 
which on/ terminal is coupled between the first inductance unit 
and the load and the other terminal is coupled to a constant voltage 
unit . 

20 Inductance between the first bypass capacitor and the load 

of the constant voltage source circuit may be smaller than 
inductance between the constant voltage supplying circuit and the 
load. 

25 The constant voltage source circuit may further comprise 

a first resistor coupled to the first inductance unit in parallel. 

The constant voltage source circuit may further comprise 
a compensation circuit comprising a second resistor, a second 
30 inductance unit and a second bypass capacitor, one end of each 
of the second resistor, the second inductance unit and the second 
bypass capacitor being coupled to each other, wherein the other 
end of the second resistor is coupled to an end of the first 
inductance unit near the constant voltage supplying circuit/ the 
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other end of the second inductance unit is coupled to a load side 
end of the first inductance unit and the other end of the second 
bypass capacitor is coupled to the constant voltage unit. 

5 Inductance between the second bypass capacitor and the load 

of the constant voltage source circuit maybe larger than inductance 
between the first bypass capacitor and the load. 

Capacitance of the second bypass capacitor of the constant 
10 voltage source circuit may be larger than capacitance of the first 
bypass capacitor. 

Inductance of the second inductance unit of the constant 
voltage source circuit maybe smaller than inductance of the first 
15 inductance unit. 

At least one of inductances between respective the first 
and second bypass capacitors and the load of the constant voltage 
source circuit maybe inductance of respective wiring lines between 
20 the first and second bypass capacitors and the load. 

At least one of the first and second inductance units of 
the constant voltage source circuit may be a wiring line. 

25 Inductances between respective the first and second bypass 

capacitors and the load of the constant voltage source circuit 
may be inductances of wiring lines between the first or second 
bypass capacitors and the load, and the first and second inductance 
units may be wiring lines. 

30 

The constant voltage source circuit may further comprise: 
a first compensation circuit comprising a second resistor, a second 
inductance unit and a second bypass capacitor, one end of each 
of the second resistor, the second inductance unit and the second 
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bypass capacitor being coupled to each other, wherein the other 
end of the second resistor is coupled to an end of the first 
inductance unit near the constant voltage supplying circuit, the 
other end of the second inductance unit is coupled to a load side 
end of the first inductance unit and the other end of the second 
bypass capacitor is coupled to the constant voltage unit; and a 
second compensation circuit comprising a third resistor, a third 
inductance unit and a third bypass capacitor, one end of each of 
the third resistor, the third inductance unit and the third bypass 
capacitor being coupled to each other, wherein the other end of 
the third resistor is coupled to an end of the first inductance 
unit near the constant voltage supplying circuit, the other end 
of the third inductance unit is coupled to a load side end of the 
first inductance unit and the other end of the third bypas s capacitor 
is coupled to the constant voltage unit. 

Inductance between the second bypass capacitor and the load 
of the constant voltage source circuit maybe larger than inductance 
between the first bypass capacitor and the load, and inductance 
between the third bypass capacitor and the load may be larger than 
inductance between the second bypass capacitor and the load. 

Capacitance of the second capacitor of the constant voltage 
source circuit maybe larger than capacitance of the first capacitor, 
and capacitance of the third capacitor may be larger than 
capacitance of the second capacitor. 

Inductances of the second and third inductance units of the 
constant voltage source circuit may be smaller than inductance 
of the first inductance unit , and inductance of the third inductance 
unit may be larger than inductance of the second inductance unit . 

Resistance of the third resistor of the constant voltage 
source circuit maybe larger than resistance of the second resistor . 
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At least one of inductances between respective the first, 
second and third bypass capacitors and the load of the constant 
voltage source circuit maybe inductance of respective wiring lines 
5 between the first, second and third bypass capacitors and the load. 

At least one of the first, second and third inductance units 
of the constant voltage source circuit may be a wiring line. 

10 Inductances between respective the first, second and third 

bypass capacitors and the load of the constant voltage source 
circuit may be inductances of respective wiring lines between the 
first, second and third bypass capacitors and the load, and the 
first, second and third inductance units may be wiring lines . 

15 

According to the second aspect of the present invention, 
a constant voltage source circuit board comprises: a constant 
voltage supplying circuit comprising an operational amplifier for 
supplying an output voltage to a load and a feedback circuit for 

20 feeding back the output voltage to the operational amplifier; a 
first inductance unit disposed between the constant voltage 
supplying circuit and the load; and a first bypass capacitor of 
which one terminal is coupled between the first inductance unit 
and the load and the other terminal is coupled to a constant voltage 

25 unit, wherein the first bypass capacitor is disposed near the load. 

The first inductance unit of constant voltage source circuit 
board may be a wiring line. 

30 The constant voltage source circuit board may further 

comprise: a first compensation circuit comprising a second resistor, 
a second inductance unit and a second bypass capacitor, one end 
of each of the second resistor, the second inductance unit and 
the second bypass capacitor being coupled to each other, wherein 
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the other end of the second resistor is coupled to an end of the 
first inductance unit near the constant voltage supplying circuit , 
the other end of the second inductance unit is coupled to a load 
side end of the first inductance unit and the other end of the 
second bypass capacitor is coupled to the constant voltage unit; 
and the second bypass capacitor is disposed at a place farther 
than a place where the first bypass capacitor is disposed from 
the load. 

At least one of inductances between respective the first 
and second bypass capacitors and the load may be inductance of 
respective wiring lines between the first and second bypass 
capacitors and the load. 

At least one of the first and second inductance units may 
be a wiring line. 

Inductances between respective the first and second bypass 
capacitors and the load may be respectively inductances of wiring 
lines between the first and second bypass capacitors and the load, 
and the first and second inductance units may be wiring lines. 

Capacitance of the second capacitor may be larger than 
capacitance of the first capacitor. 

Inductance of the second inductance unit maybe smaller than 
inductance of the first inductance unit. 

The constant voltage source circuit board may further 
comprise : a second compensation circuit comprising a third resistor , 
a third inductance unit and a third bypass capacitor, one end of 
each of the third resistor, the third inductance unit and the third 
bypass capacitor being coupled to each other, wherein the other 
end of the third resistor is coupled to an end of the first inductance 
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unit near the constant voltage supplying circuit, the other end 
of the third inductance unit is coupled to a load side end of the 
first inductance unit and the other end of the third bypass capacitor 
is coupled to the constant voltage unit, and the third bypass 
5 capacitor is disposed at a place farther than a place where the 
second bypass capacitor is disposed from the load. 

At least one of inductances between respective the first, 
second and third bypass capacitors and the load may be inductance 
10 of respective wiring lines between the first, second and third 
bypass capacitors and the load. 

At least one of the first, second and third inductance units 
may be a wiring line. 

15 

Inductance between respective the first, second or third 
bypass capacitors and the load may be inductance of respective 
wiring lines between the first, second or third bypass capacitors 
and the load, and the first, second or third inductance units may 
20 be wiring lines, respectively. 

Capacitance of the second capacitor may be larger than 
capacitance of the first capacitor, and capacitance of the third 
capacitor may be larger than capacitance of the second capacitor. 

25 

Inductance of the third inductance unit may be larger than 
inductance of the second inductance unit and smaller than 
inductance of the first inductance unit. 

30 At least one of the first , second and third bypass capacitors 

may be disposed around the load. 

At least a portion of the wiring line may be disposed around 
the load. 
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At least a portion of at least one of wiring lines between 
respective the first, second and third bypass capacitors and the 
load may be piled over other wiring line. 

5 

One wiring line of constant voltage source circuit: board 
may be insulated from the other wiring line. 

At least a portion of at least one of wiring lines between 
10 respective the first, second and third bypass capacitors and the 
load may be formed to pile up over at least one of the first, second 
and third bypass capacitors. 

One wiring line of constant voltage source circuit board 
15 may be coupled to an electrode of the at least one of the first, 
second and third bypass capacitors. 

At least a portion of at least one of wiring lines between 
respective of the first, second and third bypass capacitors and 
20 the load may be formed to pile up over the load. 

According to the third aspect of the present invention, a 
method for supplying a predetermined voltage to a load comprising 
steps of : generating a voltage by using a constant voltage supplying 

25 circuit comprising an operational amplifier for generating the 
voltage supplied to the load and a feedback circuit for feeding 
back the output voltage from the operational amplifier to the 
operational amplifier; supplying the voltage to the load through 
a first inductance unit disposed between the constant voltage 

30 supplying circuit and the load; supplying a current to the load 
by using a first bypass capacitor of which one terminal is coupled 
between the first inductance unit and the load and the other terminal 
is coupled to a constant voltage unit ; and charging the first bypass 
capacitor through the first inductance unit. 
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The summary of the invention does not necessarily describe 
all necessary features of the present invention. The present 
invention may also be a sub -combination of the features described 
5 above . The above and other features and advantages of the present 
invention will become more apparent from the following description 
of the embodiments taken in conjunction with the accompanying 
drawings . 

10 BRIEF DESCRIPTION OP THE DRAWINGS 

Fig . 1 shows a constant voltage source of the first embodiment 
according to the present invention - 

Fig. 2 shows a constant voltage source for supplying a 
15 constant voltage to a load through an operational amplifier from 
a voltage source. 

Fig. 3 shows a schematic diagram of frequency characteristic 

of an operational amplifier. 

Fig . 4 shows a CR circuit having a current measuring resistor 
20 and a bypass capacitor. 

Fig. 5 shows a schematic diagram of frequency characteristic 
of the CR circuit shown in Fig. 4. 

Fig. 6 shows a constant voltage source having a CR circuit 
composed of a current measuring resistor and a bypass capacitor 
25 for supplying a constant voltage to the load 130 through the 
operational amplifier. 

Fig. 7 shows a schematic diagram of frequency characteristic 
of the constant volnage source shown in Fig. 6. 

Fig. 8 shows a constant voltage source having a phase 
30 correcting capacitor added to the constant voltage source shown 
in Fig. 6. 

Fig . 9 shows a schematic diagram of frequency characteristic 
of the constant voltage source shown in Fig. 8. 

Fig. 10 shows a circuit diagram similar to the constant 
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voltage source shown in Fig, 8. 

Fig , 11 shows a schematic diagram of frequency characteristic 
of the constant voltage source shown in Fig, 10, 

Fig. 12 shows a schematic diagram of frequency characteristic 
5 of the constant voltage source shown in Fig. 10. 

Fig. 13 shows a schematic diagramof frequency characteristic 
of the constant voltage source, which uses an inductance unit, 
including a first compensation circuit shown in Fig, 10. 

Fig . 14 shows a constant voltage source of another embodiment 
10 according to the present invention. 

Fig. 15 shows a constant voltage source including an 
inductance unit between the constant voltage supplying circuit 
and a load. 

Pig. 16 shows a constant voltage source including an 
15 inductance unit between the constant voltage supplying circuit 
and a load and a resistor coupled to the inductance unit in parallel . 

Fig. 17 shows a constant voltage source including an 
inductance unit between the constant voltage supplying circuit 
and a load, a resistor coupled to the inductance unit in parallel 
20 and a bypass capacitor, where, one terminal of the bypass capacitor 
is coupled to a load side terminal of the resistor and the other 
terminal of the bypass capacitor is coupled to a constant voltage 
unit . 

Fig. 18 shows a load. 
25 Fig T 13 shows bypass capacitors and output terminals of a 

constant voltage supplying circuit around the load. 

Fig. 20 shows wiring lines formed on the bypass capacitors 
etc. between the constant voltage supplying circuit and the load. 
Fig. 21 shows bypass capacitors, inductance units and 
30 resistors of a compensation circuit. 

Fig. 22 shows bypass capacitors, inductance units and 
resistors of a second compensation circuit. 

DETAILED DESCRIPTION OF THE INVENTION 
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The invention will now be described based on the preferred 
embodiments, which do not intend to limic the scope of the present 
invention, but exemplify the invention. All of the features and 
the combinations thereof described in the embodiment are not 
necessarily essential to the invention. 

Fig. 1 shows a constant voltage source 100 of the first 
embodiment according to the present invention. Power source 110 
supplies an output voltage to a load 130 through an operational 
amplifier 120. A feedback circuit 140 feeds the output voltage 
back to the operational amplifier 120 . Therefore , the operational 
amplifier 120 has a function of regulating the output voltage when 
the output voltage fluctuates . The output voltage may temporarily 
have a variation in voltage level, but returns to a predetermined 
level by the operational amplifier 120 through the feedback circuit 
140. Resistors 174 and 176 determine a transfer function and a 
feedback ratio. A current measuring resistor 172 is used for 
measuring value of a current flowing to the load 130 from the constant 
voltage source 100. Abypass capacitor 160 is preferably disposed 
in the constant voltage source 100 near the load 130 . Therefore, 
if the current supplied to the load 130 varies, the current is 
immediately compensated to suppress output voltage drop . In order 
to suppress oscillation of the output voltage due to a CR circuit 
of the current measuring resistor 172 and the bypass capacitor 
160 , a phase correcting capacitor 164 is coupled to the current 
measuring resistor 172 in parallel . A line resistor 170 is a wiring 
resistor to the load 130 from the constant voltage source 100. 
An inductance unit 180 is disposed between the constant voltage 
source 100 to the load 130. A line inductance is preferably used 
as the inductance unit 180 without using a separate inductor. A 
constant voltage unit 150 is preferably coupled to a ground. 
However, the constant voltage unit 150 is not necessarily coupled 
to the ground, but may be coupled to a predetermined reference 
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voltage. The feedback circuit 140 may further include a voltage 
follower using an operational amplifier. 

The constant voltage source 100 further includes a 
5 compensation circuit 1000. The compensation circuit 1000 
includes a resistor 175, an inductance unit 184 and a bypass 
capacitor 162 . One end of each of the resistor 175, the inductance 
unit 164 and the bypass capacitor 162 is coupled to one another. 
The other endof the resistor 175 is coupled to an end of an inductance 
10 unit 180 near the constant voltage supplying circuit. The other 
end of the inductance unit 184 is coupled to a load side end of 
the inductance unit 180, The other end of the bypass capacitor 
is coupled to the constant voltage unit 150. The function of the 
compensation circuit 1000 is described later. 

15 

Structure and function of the constant voltage source 100 
of the present embodiment is described in detail. 

The load 13 0 is, for example, a semiconductor integrated 
20 circuit. The current supplied to the load 130 from the constant 
voltage source 100 varies according to the operation of the load 
130. If the variation of the current supplied to the load 130 
is large, the output voltage of the constant voltage source varies . 
For example, if the semiconductor integrated circuit enters into 

25 an operating state from a stand-by state, the larger the current 
flows into the semiconductor integrated circuit, the larger the 
output voltage drop. Recently, the degree of integration of 
semiconductor integrated circuit has increased. Therefore, when 
the semiconductor integrated circuit is in operation, the 

30 semiconductor integrated circuit sometimes requires a large supply 
current . The difference in supply currents when the semiconductor 
integrated circuit is in stand-by state from when it is in operation 
sta te is great. As a result, the output voltage drop also becomes 
great . 
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Further, in case the supply current to the load 130 is large 
when it is in operation, the output voltage must be decreased in 
order to decrease power consumption. In this case, the output 
voltage drop against the output the voltage becomes very remarkable . 
As a result, for example, as the degree of integration of the 
semiconductor integrated circuit is increased, the effect of the 
output voltage drop supplied to the semiconductor integrated 
circuit is significantly increased. 

Furthermore, the operation speed of the semiconductor 
integrated circuit has recently increased. The operating 
frequency, or the periodic change of operating state of the load 

13 0 to an operating state from a stand-by state, has increased. 
Therefore, insome cases, the time consumed for the feedback circuit 

14 0 and the operational amplifier to return the fluctuated output 
voltage to a predetermined voltage level cannot follow the 
operating frequency. As a result, it is impossible to supply a 
predetermined output voltage to the load 130, and this becomes 
a cause of measuring errors or malfunction. 

In order to comply with the semiconductor integrated circuits 
of fast operating speed, the bypass capacitor 160 is disposed near 
the load 130. Since the bypass capacitor 160 is disposed near 
the load 13 0, it is possible to immediately respond to a change 
of the output voltage and supply a current. This relieves a quick 
change of the output voltage to some degree. 

However, since the bypass capacitor 160 is disposed near 
the load 130, it is impossible to use one that is physically large. 
In other words, the bypass capacitor 160 cannot have a large 
capacitance. Therefore, it is difficult to supply enough current 
to the load in response to a large change in the current. 
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Pig. 2 shows the constant voltage source 100 of Fig. i from 
which the compensation circuit 1000, the inductance unit 180, the 
bypass capacitor 160, the current measuring resistor 172 and the 
phase correcting capacitor 164 are removed. In other words, Fig. 
5 2 shows a constant voltage source for supplying a constant voltage 
to the load 130 through the operational amplifier 120 from the 
power source 110 (but , if the inductance unit 180 is a line inductance , 
the inductance unit 180 is included in practice) . The output 
voltage is feedback to an inversing input terminal of the 
10 operational amplifier 120 through the feedback circuit 140. 
Therefore, the circuit shown in Fig. 2 is a negative -feedback 
circuit . 

Fig. 3 shows a schematic diagram of frequency characteristic 
15 of an operational amplifier. Generally the inside of the 

operational amplifier includes resistance and capacitance. The 
resistance and capacitance of the operational amplifier constructs 
a low pass filter. Further, since the operational amplifier 
generally has stability when used as a negative feedback circuit, 
20 it has a near first order lagging characteristic. Therefore, as 
shown in Fig. 3, since the frequency characteristic of the 
operational amplifier has an attenuation of gain in a high frequency 
range, it has a near first order lagging characteristic when the 
frequency is higher than fo. The gain attenuation has an 
25 inclination of -6dB/oct in the sufficiently high frequency range . 

Fig. 4 shows a CR circuit having the current measuring 
resistor 172 and the bypass capacitor 160. The constant voltage 
source 100 includes the current measuring resistor 172 for 
30 measuring output current. Therefore , the current measuring 
resistor 172 and the bypass capacitor 160 compose a series CR 
circuit . 

Fig. 5 shows a schematic diagram of frequency characteristic 
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of the CR circuit shown in Fig, 4. As shown in Fig. 4, the load 
130 is coupled to the bypass capacitor 160 inparallel . Therefore, 
as shown in Fig. 5, the frequency characteristic of the CR circuit 
composed of the current measuring resistor 172 and the bypass 
5 capacitor 160 has a first order lagging characteristic in a range 
where the frequency is higher than fl. The gain attenuation has 
an inclination of -6dB/oct in the sufficiently high frequency 
range . 

10 Fig. 6 shows a constant voltage source having the CR circuit 

composed of the current measuring resistor 172 and the bypass 
capacitor 160 for supplying a constant voltage to the load 13 0 
through the operational amplifier 120, In other words, Fig. 6 
shows a constant voltage source including circuits shown in Figs. 

15 2 and 4. 

Fig. 7 shows a schematic diagram of frequency characteristic 
of the constant voltage source shown in Fig, 6 . Since the constant 
voltage source shown in Fig. 6 includes circuits shown in Figs. 
20 2 and 4., the frequency characteristic of the constant voltage 
source shown in Fig. 6 includes the frequency characteristics shown 
in Figs. 3 and 5. Here, it is assumed that the frequency fl is 
higher than the frequency fO. First, as the operating frequency 
of the load 130 is increased, the frequency characteristic follows 

25 that of the operational amplifier 120 and the gain is attenuated 
at the inclination of -6dB/oct when the frequency is the frequency 
f0. Next, when the frequency is higher than the frequency fl, 
since the frequency characteristic has a near second order lagging 
characteristic following that of the CR circuit having the current 

30 measuring resistor 172 and the bypass capacitor 160, and the gain 
attenuation has an inclination of -12dB/oct. 

In general , in case of the first order lagging characteristic , 
in other words in case the inclination of the frequency 
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characteristic is -6dB/oct, phase lagging of an output signal is 
less than 90 degrees to that of an input signal. Therefore, the 
phase difference between the input and output signals is less than 
90 degrees. As a result; the phase difference between the input 
5 voltage from the power source 110 and the output voltage feedback 
from the feedback circuit 14 0 is less than 90 degrees under the 
effect of the frequency characteristic of the operational amplifier 
120 alone, 

10 On the other hand, in case of the second order lagging 

characteristic, in other words in case the inclination of the 
frequency characteristic is -12dB/oct, the phase lagging of an 
output signal is less than 180 degrees to that of an input signal . 
Therefore, the phase difference between the input and output 

15 signals is less than 180 degrees . As a result , the phase difference 
between the input voltage from the power source 110 and the output 
voltage feedback from the feedback circuit 140 is less than 180 
degrees because the frequency characteristic of the operational 
amplifier 120 is superposed by that of the CR circuit of the current 

20 measuring resistor 172 and the bypass capacitor 160. 

Here, the feedback circuit 140 is a negative feedback circuit 
for feeding back the output terminal into a reversing input terminal . 
Therefore, in case the difference in phases of the input voltage 

25 from the voltage source 110 and the output voltage feedback by 
t he feedback circuit 140 is less than 90 degrees, the output voltage 
f ee( ^ )ac } c by the feedback circuit 140 only has a lagging response 
time difference in regard to the input voltage from the voltage 
source 110 . In other words, the output voltage feedback from the 

30 feedback circuit 140 has a function of decreasing the amplitude 
of the input voltage. As a result, the operational amplifier 120 
and the feedback circuit 140 limits the output voltage stably at 
a predetermined level against the variation of the output voltage . 
On the other hand, in case the difference in phases of the input 
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voltage from the voltage source 110 and the output voltage feedback 
by the feedback circuit 140 is larger than 90 degrees, the output 
voltage feedback by the feedback circuit 14 0 only has a leading 
response time difference in regard to the input voltage from the 
voltage source 110. In other words, the output voltage feedback 
from the feedback circuit 140 has a function of increasing the 
amplitude of the input voltage. As a result, the operational 
amplifier 120 and the feedback circuit 140 cannot limit the output 
voltage at a predetermined level against the variationof the output 
voltage, so that it is unstable. 

In general, stability of a circuit is determined by an 
inclination of a frequency characteristic curve of the circuit 
when the gain is 0dB< In other words, in case the phase difference 
of the input and output signals is less than 90 degrees when the 
amplitudes of the input and output signals are equal, the function 
of the output signal is to decrease the amplitude of the input 
signal. Therefore, the circuit is stable. On the other hand, 
in case the phase difference of the input and output signals is 
larger than 90 degrees when the amplitudes of the input and output 
signals are equal , the function of the output signal is to increase 
the amplitude of the input signal. Therefore, the circuit is 
unstable . 

However, the constant voltage source shown in Fig. 6 includes the 
resistor 174 of resistance R174 and the resistor 176 of resistance 
R176. Therefore, the stability of the constant voltage source 
is determined by an inclination of the frequency characteristic 
curve when the gain is -201og(l/p) dB, where p is a feedback ratio 
and calculated by (S=*R176/ (R174+R176) . In other words, the 
stability of the constant voltage source is determined by an 
inclination of the frequency characteristic curve at the point 
P shown in Fig. 7. Therefore, if an inclination of the frequency 
characteristic curve at the point P is -6dB/oct, the phase 
difference of the input and output signals is less than 90 degrees 
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and the circuit is stable. On the other hand, if an inclination 
of the frequency characteristic curve at the point P is -12dB/oct / 
the phase difference of the input and output signals is larger 
than 90 degrees and the circuit is unstable. 

5 

Fig. 6 shows a constant voltage source having the phase 
correcting capacitor 164 added to the constant voltage source shown 
in Fig. 6. The phase correcting capacitor 164 is coupled to the 
current measuring resistor 172 in parallel - Therefore , the phase 

10 correcting capacitor 164 can remove the influence of the current 
measuring resistor 172 in a high frequency range. As a result, 
the phase correcting capacitor 164 can remove the influence of 
the CR circuit of the current measuring resistor 172 and the bypass 
capacitor 160 . Capacitance of the phase correcting capacitor 164 

15 can be smaller than that of the bypass capacitor 160, 

Fig. 9 shows a schematic diagram of frequency characteristic 
of the constant voltage source shown in Fig. 8. Capacitance of 
the phase correcting capacitor 164 is smaller than that of the 

20 bypass capacitor 160. Therefore, the effect of the phase 

correcting capacitor 164 appears at frequency £2, which is higher 
than the frequency fl. In other words, as described before with 
reference to Fig. 7 , in a frequency range higher than the frequency 
f 1, the inclination of the frequency characteristic is -l2dB/oct- 

25 However, by including the phase correcting capacitor 164, the 
inclination of the frequency characteristic is -6dB/oct in a 
frequency range higher than the frequency f 2 . As a result, since 
the inclination of the frequency characteristic is -6dB/oct at 
the point P, the constant voltage source shown in Fig, 8 is stable. 

30 

Fig. 10 shows a constant voltage source similar to the 
constant voltage source shown in Fig. 8. However, in practice, 
a resistor is included in the constant voltage source on a wiring 
line between the constant voltage source and the load 13 0. 
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Therefore, according to Fig. 10, this resistor on the wiring line 
is treated as the line resistor 170. 

Figs. 11 and 12 show schematic diagrams of frequency 
5 characteristic of the constant voltage source shown in Fig. 10. 
According to Figs. 11 and 12, the influence of existence of the 
line resistor 170 appears. The phase correcting capacitor 164 
removes the influence of the CR circuit of the current measuring 
resistor 172 and the bypass capacitor 160 in a higher frequency 
10 range. However, the line resistor 170 still exists. The line 
resistor 170 has a very small resistance compared to that of the 
current measuring resistor 172. Because of this, the frequency 
characteristics of the CR circuit of the current measuring resistor 
170 and the bypass capacitor 160 do not appear in a frequency range 
15 lower than the frequency f 1 . However, in some cases , the frequency 
characteristics of the CR circuit of the current measuring resistor 
170 and the bypass capacitor 160 appear at a frequency f 3 higher 
than the frequency fl. 

20 In case the operating frequency of the load 130 is 

sufficiently lower than the frequency f3, as shown in Fig. 11, 
the inclination of the frequency characteristic is -6dB/oct at 
the point P. Therefore, the constant voltage source shown in Fig . 
10 is stable. 

25 

However, recently, the operating speed of a semiconductor 
device has become increasingly faster. Therefore, it is required 
that the semiconductor test ing apparatus perform a stable operation 
on a high frequency range by considering line resistances etc. 
30 as the operating speed increases. Further, it is also desirable 
to increase operating speed of the testing apparatus in order to 
increase throughput. 

Here, by increasing the gain of the operational amplifier 
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120, it is possible to perform testing on the load 130 in a frequency 
range higher than the frequency f 3 - However, the constant voltage 
source shown in Fig. 10 has a frequency characteristic shown in 
Fig. 12. According to Fig. 12, the inclination of the frequency 
characteristic is -12dB/oct at the point P. Therefore, the 
constant voltage source shown in Fig* 10 is unstable. As a result, 
the constant voltage source cannot perform stable testing in a 
frequency range higher than the frequency f 3 due to the 1 ine res istor 
170, 

Further, the frequency f3 has a higher value as the bypass 
capacitor 160 has smaller capacitance. As a result, it is possible 
to increase the value of the frequency f 3 where the influence of 
the GR circuit having the current measuring resistor 170 and the 
bypass capacitor 160 by decreasing the capacitance value of the 
bypass capacitor 160, However, if the capacitance of the bypass 
capacitor 160 is decreased, it is impossible to fully compensate 
the variation of the output voltage due to the operation of the 
load 130. Therefore, it is desired to provide a stable constant 
voltage source having a bypass capacitor of small capacitance. 

Here, as shown in Fig. 1, the compensation circuit 1000 is 
provided. The compensation circuit 1000 includes the resistor 
175, the inductance unit 184 and the bypass capacitor 162. One 
end of each of the resistor 175, the inductance unit 164 and the 
bypass capacitor 162 is coupled to one another. The other end 
of the resistor 175 is coupled to an end of an inductance unit 
180 near the constant voltage supplying circuit. The other end 
of the inductance unit 184 is coupled to a load side end of the 
inductance unit 180. The other end of the bypass capacitor is 
coupled to the constant voltage unit 150. 

The inductance units 180 and 164 are preferably circuit 
wirings. Therefore, inductances of the inductance units 180 and 
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164 are respectively dependent on length of a circuit wiring between 
the constant voltage supplying circuit 101 and the load 130 and 
length of a circuit between the bypass capacitor 162 and the load 
130. The circuit wiring between the constant voltage supplying 
circuit 101 and the load 130 is longer than that between the bypass 
capacitor 162 and the load 130, Therefore, the inductance of the 
inductance unit 180 is larger than that of the inductance unit 
164. Since the bypass capacitor 160 is disposed near the load 
130, the inductance 182 between the bypass capacitor 160 and the 
load 130 is inductance of a probe or a terminal. Therefore, the 
inductance 182 is significantly smaller than that of the inductance 
unit 180 or 184. The inductance units 180 or 184 may be an 
independent element of a desired inductance. 

Further, since the bypass capacitor 160 is disposed near 
the load 130, it is also dependent on the size of the load 130. 
Therefore, as the semiconductor integrated circuit has been 
recently miniaturized; it is physically difficult to increase the 
capacitance of the bypass capacitor 160. On the other hand, the 
bypass capacitor 162 is coupled to the load 130 through the 
inductance unit 184. Therefore, the bypass capacitor 162 can be 
disposed at a relatively far place compared with the bypass 
capacitor 160. As a result, it is possible to make the bypass 
capacitor 162 have a physically larger capacitance than the bypass 
capacitor 160. 

Now, details about the compensation for the output voltage 
variation due to the operation of the load 130 by the bypass 
capacitors 160 and 162 are described. For example, if the load 
130 enters into an operating state from a stand-by state, a large 
current flows into the load 130 from the constant voltage source 
100 . According to this, the output voltage of the constant voltage 
drops. At this moment, the bypass capacitor 160 first supplies 
currents to the load 130 through the minute inductance 182 by 
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comparing the inductances of the inductance units 180 and 184. 
This immediately compensates the output voltage drop in regard 
to the operation of the load 130. However, since the capacitance 
of the bypass capacitor 160 is small, it is impossible to fully 
compensate the output voltage drop. Then, the bypass capacitor 
162 supplies currents to the load 130 through the inductance unit 
184. This compensates the output voltage drop. Next, the 
constant voltage supplying circuit 101 supplies a predetermined 
output voltage corrected by the feedback circuit 140 and the 
operational amplifier 120 to the load 130 through the inductance 
unit 180. Therefore, the bypass capacitors 160 and 162 perform 
a step-by-step compensation for the output voltage with at a 
predetermined time interval . As a result, the output voltage drop 
due to the operation of the load 130 is relieved. Since the bypass 
capacitor 162 can have a large capacitance to some degree, it is 
possible to fully compensate the output voltage drop. 

On the other hand, the bypass capacitors 160 and 162 are 
coupled to each other in parallel. Therefore, it is analogous 
to include a single bypass capacitor having a capacitance of the 
sum of the capacitances C160 and C162 of the bypass capacitors 
160 and 162, orC16Q+Ci62, in the constant voltage supplying circuit 
101. As described above with reference to Figs. 11 and 12, as 
the capacitance of the bypass capacitor 160 is increased, the 
frequencies fl and f3 becomes lower. Therefore, it is possible 
to perform stable testing in a high frequency range by increasing 
the capacitance of the bypass capacitor 160- Here, the resistor 
175 is included in the compensation circuit 1000. Now, referring 
to Fig. 13, the function of the resistor 175 is described. 

Fig. 13 shows a schematic diagramof frequency characteristic 
of the constant voltage source shown in Fig. 1, which uses the 
inductance unit 180, including the compensation circuit 1000. The 
bypass capacitors 160andl62 can be ignored in regard to the resistor 
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175, inductance unit ISO and the inductance unit 184 in a frequency 
range higher than a predetermined frequency f 4 . By making the 
inductance unit 180 sufficiently larger than the inductance unit 
184, it is possible to make the resonance frequency lower than 

5 the frequency f 4 , where the resonance occurs between the inductance 
unit 180 and the bypass capacitors 160 and 162, Therefore, in 
case the frequency is gradually increased, first / by the influence 
of the inductance unit 180, the constant voltage supplying circuit 
101 operates as it is coupled to the bypass capacitor 162 through 

10 the resistor 175 and to the bypass capacitor 160 through the 
inductance unit 184 . Further, in case the frequency is gradually 
increased, impedances of the bypass capacitors 160 and 162 are 
decreased along the increase of the frequency, and if the frequency 
becomes higher than the frequency f4, impedances of the bypass 

15 capacitors 160 and 162 become smaller than the impedance of the 
resistor 175 . The constant voltage supplying circuit 101 operates 
as it is coupled to the bypass capacitors 160 and 162 through the 
resistor 175. Therefore, when the frequency is higher than the 
frequency f4, the bypass capacitors 160 and 162 can be ignored 

20 in regard to the constant voltage supplying circuit 101 in a 
frequency range higher than the frequency f4, so that impedance 
becomes the resistance of the resistor 175. As a result, the 
influence of the CR circuit of the line resistor 170 and the bypass 
capacitors 160 and 162 can be ignored. Further, the frequency 

25 characteristic curve of the constant voltage source 100 has an 
inclination of OdB/oct in a frequency range higher than the 
frequency f4. But, since it is limited by the frequency 
characteristic of the operational amplifier 120, the inclination 
of the frequency characteristic curve of the constant voltage 

30 source 100 returns to -6dB/oct at a predetermined frequency f5. 
Accordingly, since the inclinationof the frequency characteristic 
curve at point P is -6dB/oct, the constant voltage source 100 is 
stable in a high frequency range. Further, even though the gain 
of the operational amplifier 120 is increased, the constant voltage 
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source 100 does not become unstable. 

Fig . 14 shows a constant voltage source of another embodiment 
according to the present invention. According to the present 

5 embodiment, a constant voltage source 200 includes a second 
compensation circuit 2000 in addition to the constant voltage 
circuit 100. The compensation circuit 2000 includes a resistor 
277 f an inductance unit 286 and a bypass capacitor 266; one end 
of each of which is coupled to one another. The other end of the 

10 resistor 175 is coupled to an end of the inductance unit 160 near 
the constant voltage supplying circuit, the other end of the 
inductance unit 184 is coupled to a load side end of the inductance 
unit 18 0, and the other end of the bypass capacitor is coupled 
to the constant voltage unit 150, 

15 

The inductance units 180, 184 and 2 86 are preferably circuit 
wiring lines. Therefore, inductance of the inductance unit 180 
is dependent on a length of the wiring line between the constant 
voltage supplying circuit 101 and the load 130. Inductance of 

20 the inductance unit 184 is dependent on a length of the wiring 
line between the bypass capacitor 162 and the load 130 . Inductance 
of the inductance unit 2 86 is dependent on a length of the wiring 
line between the bypass capacitor 266 and the load 130 . The wiring 
line between the bypass capacitor 266 and the load 130 is longer 

25 than that between the bypass capacitor 162 and the load 130. 
Accordingly, inductance of the inductance unit 286 is larger than 
that of the inductance unit 184. The wiring line between the 
constant voltage supplying circuit 101 and the load 130 is longer 
than that between bypass capacitor 266 and the load 130, 

30 Accordingly, inductance of the inductance unit 160 is larger than 
that of the inductance unit 286. The inductance 182 is extremely 
small compared with the inductances of the inductance unit 180, 
184 or 286 . The inductance unit 180 , 184 or 286 canbe an independent 
element of desired inductance. 
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Further, the bypass capacitor 266 is coupled to the load 
130 through the inductance unit 286. Accordingly, the bypass 
capacitor 2 66 can be disposed at a relatively far place compared 
5 with the bypass capacitors 160 and 162. As a result, it is possible 
to make the bypass capacitor 266 have a physically larger 
capacitance than the bypass capacitors 160 and 162. 

Now, details about the compensation for the output voltage 

10 variation due to the operation of the load 130 by the bypass 
capacitors 160, 162 and 266 are described. For example, if the 
load 130 enters into an operating state from a stand-by state, 
a large current flows into the load 130 from the constant voltage 
source 100 . According to this, the output voltage of the constant 

15 voltage drops. At this moment, the bypass capacitor 160 first 
supplies currents to the load 130 through the minute inductance 
182 by comparing the inductances of the inductance units 130, 184 
and 286. This immediately compensates the output voltage drop 
in regard to the operation of the load 130. However, since the 

20 capacitance of the bypass capacitor 160 is small, it is impossible 
to fully compensate the output voltage drop. Then, the bypass 
capacitor 162 supplies currents to the load 13 0 through the 
inductance unit 164. Then, the output voltage drop is compensated. 
However, in some cases, even by the bypass capacitor 162, it is 

25 still impossible to fully compensate the output voltage drop. Then, 
the bypass capacitor 266 supplies currents to the load 130 through 
the inductance unit 286, Then, the output voltage drop is 
compensated. Next, the constant voltage supplying circuit 101 
supplies a predetermined output voltage corrected by the feedback 

30 circuit 140 and the operational amplifier 120 to the load 130 through 
the inductance unit 180. Therefore, the bypass capacitors 160, 
162 and 266 perform a step-by-step compensation for the output 
voltage with at a predetermined time interval. As a result, the 
output voltage drop due to the operation of the load 130 is relieved. 
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Since the bypass capacitor 266 can still have a large capacitance 
compared to the bypass capacitor 162, it is possible to fully 
compensate the output voltage drop. 

The constant voltage source 200 may include an additional 
compensation circuit like the compensation circuits 1000 and 2000 . 
The frequency characteristic of the constant voltage source 2 00 
is similar to that shown in Fig. 13 and is omitted. But, because 
of the additional elements of the bypass capacitor 266, inductance 
unit 286 and the resistor 277, the value of the frequency fl, f4 
or f5 may be shifted. 

Figs . 15 to 17 show other embodiments of the constant voltage 
source according to the present invention. Fig. ISshows aconstant 
voltage source 300 including an inductance unit 380 between the 
constant voltage supplying circuit 10 1 and the load 13 0 . The bypass 
capacitor 160 can be ignored in regard to the inductance unit 360 
and the constant voltage supplying circuit 101 in a high frequency 
range. The influence of the CR circuit of the line resistor 170 
and the bypass capacitor 160 can be ignored. Therefore, in the 
case where the capacitance of the capacitor 160 is increased/ the 
constant voltage source 300 can supply a stable output voltage 
to the load 130. 

Fig. 16 shows a constant voltage source 400 including an 
inductance unit 480 between the constant voltage supplying circuit 
101 and the load 130 and a resistor 475 coupled to the inductance 
unit 480 in parallel. The bypass capacitor 160 can be ignored 
in regard to the inductance unit 480, the resistor 475 and the 
constant voltage supplying circuit 101 in a high frequency range. 
The influence of the CR circuit of the line resistor 170 and the 
bypass capacitor 160 can be ignored. Therefore, in the case where 
the capacitance of the capacitor 160 is increased, the constant 
voltage source 400 can supply a stable output voltage to the load 
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Fig. 17 shows a constant voltage source 500 including an 
inductance unit 580 between the constant voltage supplying circuit 

5 101 and the load 130, a resistor 575 coupled to the inductance 
unit 580 inparallel and a bypass capacitor 560, where, one terminal 
of the bypass capacitor 560 is coupled to the load 130 side terminal 
of the resistor 575 and the other terminal of the bypass capacitor 
560 is coupled to the constant voltage unit 150. The bypass 

10 capacitors 160 and 56 0 can be ignored in regard to the inductance 
unit 580, the resistor 575 and the constant voltage supplying 
circuit 101 in a high frequency range. The influence of the CR 
circuit of the line resistor 170 and the bypass capacitors 160 
and 560 can be ignored. Therefore, the constant voltage source 

15 500 can supply a stable output voltage to the load 13 0. In practice , 
the constant voltage source 500 is analogous to the constant voltage 
source 10 0 including the inductance unit 184 as a wiring line, 
as shown in Fig. 1. 

20 According to an embodiment of the present invention, the 

constant voltage source can supply a predetermined output voltage 
to a load independently of variations of currents supplied to the 
load. Further, in case the output voltage varies according to 
the variation of currents supplied to the load, the constant voltage 

25 source can fully correct the output voltage supplied to the load. 
Further, it is possible to supply a stable output voltage from 
the constant voltage source to the load in a high operating frequency 
range as the operation speed of the semiconductor integrated 
circuit is increased. It is also possible to provide a 

30 semiconductor integrated circuit testing apparatus which performs 
stable testing in a high operating frequency range as the operation 
speed of the semiconductor integrated circuit is increased. 
Further, it is also possible to increase operating speed of the 
testing apparatus in order to increase throughput. 
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Next, embodiments of a layout of the compensation circuit 
of the constant voltage source according to the present invention 
are described. For example, layouts of the compensation circuits 
5 1000 and 2000 of the constant voltage source 200 shown in Fig. 
14 . 

Fig. 18 shows the load 130. The load 130 includes a power 
source terminal 183 to which the output voltage is supplied by 

10 the constant voltage source 200. For example, the load 130 may 
be electric devices such as a semiconductor integrated circuit 
device. But, the load 130 is only a specimen, and does not form 
a part of a constant voltage source or a constant voltage source 
circuit board according to the present invention. Therefore, in 

15 the drawing, the load 130 is drawn in dotted line. 

Fig. 19 shows bypass capacitors 160, 162 and 266 and output 
terminals 190 of the constant voltage supplying circuit 101, The 
bypass capacitors 160, 162 and 266 are disposed around the load 

20 130. However, the number of the capacitors 160, 162 or 266 and 
their dispositions may be randomly selected. For example, the 
bypass capacitors 160 , 162 and 26 6 maybe disposed inabox, U-shaped, 
O-shaped or L-shaped type. Further, the bypass capacitors 160, 
162 and 266 may be piled up on the load in a multi-layer type. 

25 The bypass capacitor 160 is disposed near the power source terminal 
183 in order to make the inductance 182 small. Therefore, the 
smaller the load 13 0 becomes, the more the size of the bypass 
capacitor 160 is limited. Since the capacitance is proportional 
to area of the electrode, the capacitance of the bypass capacitor 

30 160 is also limited. 

The bypass capacitor 162 is disposed at a farther place than 
the bypass capacitor 160, Since the distance from the load 13 0 
is far, the sizes of electrodes of the bypass capacitor 162 can 
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be larger than those of the bypass capacitor 160, Further, the 
bypass capacitor 266 is disposed at a farther place than the bypass 
capacitors 160 and 162, Since the distance from the load 130 is 
far, the sizes of electrodes of the bypass capacitor 266 can be 
5 larger than those of the bypass capacitors 160 and 162. It is 
possible to form additional bypass capacitors at a farther place 
than the bypass capacitors 266. 

Fig. 20 shows wiring lines formed on the bypass capacitors 

10 etc. between the constant voltage supplying circuit 101 and the 
load 13 0, According to the present embodiment, the inductance 
unit 180 is a wiring line. Further, the wiring line is disposed 
around the load 130 and includes a box- type unit coupled to an 
electrode of the bypass capacitor 160 and a longish unit elongated 

15 from the wiring line of the box-type unit to a terminal 190. The 
box-type unit has minute inductance compared with the longish unit . 
Therefore, the inductance of the inductance unit 180 is determined 
by the length LI of the wiring line of the longish unit between 
the terminal 190, where the output from the constant voltage 

20 supplying circuit 101 is coupled / and the box- type unit . The shape 
of the wiring line is not limited to a box or longish type. For 
example, the box- type wiring line can be formed in a round- type 
or formed to be round or square wiring lines which cover the load 
130 or the bypass capacitor 160. But, in order to keep the 

25 inductance of the inductance unit 180, it is preferable for the 
wiring lines to include a thin and long portion. Further, it is 
also preferable to couple the box-type unit of the wiring lines 
to the bypass capacitors 160 by piling up the wiring lines over 
the one electrode of the bypass capacitor 160. 

30 

Fig. 21 shows the bypass capacitors 162, the inductance units 
184 and resistors 175 of the compensation circuit 1000. According 
to the present embodiment, the inductance unit 184 is a wiring 
line. Further, the wiring line includes a box-type unit disposed 
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around the load 130 and a longish unit elongated from the wiring 
line of the box-type unit to a terminal 190. The box-type unit 
has minute inductance compared with the longish unit . The box- type 
unit is coupled with the bypass capacitors 160 to be piled up over 

5 the one electrode of the bypass capacitor 160. Therefore, the 
inductance of the inductance unit 184 is determined by the length 
L2 of the wiring line of the longish unit between the bypass capacitor 
162 and the box-type unit. The shape of the wiring line is not 
limited to a box or longish type. For example, the box- type wiring 

10 line can be formed in a round- type or formed to be a round or square 
wiring lines which cover the load 130 or the bypass capacitor 160 . 
But, in order to keep the inductance of the inductance unit 164, 
it is preferable for the wiring lines to include a thin and long 
portion. Further, it is also preferable to couple the box-type 

15 unit of the wiring lines to the bypass capacitors 160 by piling 
up the wiring lines over the box- type unit of the wiring lines 
shown in Fig. 20. Since the line L2 is shorter than the line LI, 
the inductance of the inductance unit 184 is smaller than the 
inductance of the inductance unit 180. 

20 

A resistor is coupled between the bypass capacitor 162 and 
the power source terminal 190. According to the present embodiment , 
a low resistance resistor 178 is coupled from the resistor 175 
to the bypass capacitor 162. 

25 

Fig. 22 shows the bypass capacitors 266, the inductance units 
286 and the resistors 277 of the compensation circuit 2000. 
According to the present embodiment, the inductance unit 266 is 
a wiring line. Further, the wiring line includes a box- type unit 
30 disposed around the load 130 and a longish unit elongated from 
the wiring line of the box-type una t to a terminal 190 . The box- type 
unit has minute inductance compared with the longish unit . Further, 
it is also preferable to couple the box-type unit of the wiring 
lines to the bypass capacitors 160 by piling up the wiring lines 
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over the box- type unit of the wiring lines shown in Fig. 21, in 
other words, over the one electrode of the bypass capacitor 160, 
Therefore, the inductance of the inductance unit 286 is determined 
by the length L3 of the wiring line of the longish unit between 

5 the bypass capacitor 162 and the box-type unit. The shape of the 
wiring line is not limited to a box or longish type. For example, 
the box- type wiring line can be formed in a round- type or formed 
to be round or square wiring lines which cover the load 130 or 
the bypass capacitor 160. But, in order to keep the inductance 

10 of the inductance unit 286, it is preferable for the wiring lines 
to include a thin and long portion. Further, it is also preferable 
to couple the box- type unit of the wiring lines to the bypass 
capacitors 160 by piling up the wiring lines over the box-type 
unit of the wiring lines shown in Fig. 20. Since the line L3 is 

15 shorter than the line LI and longer than che line L2 . Accordingly, 
the inductance of the inductance unit 2 86 is smaller than the 
inductance of the inductance unit 180 and larger than that of the 
inductance unit 184 . 

20 A resistor is coupled between the bypass capacitor 162 and 

the power source terminal 190 . According to the present embodiment , 
the compensation circuit may be formed by piling up the wiring 
lines themselves . Further, the compensation circuit maybe formed 
by piling the wiring lines over the electrodes of the bypass 

25 capacitors. Further, the compensation circuit may be formed by 
pil ing the wiring lines over the load . At this moment , by inserting 
insulating materials during piling up the wiring lines, it is 
possible to insulate the wiring lines, bypass capacitors or the 
load. Further, it is also possible to insulate the wiring lines, 

30 bypass capacitors or the load without inserting the insulating 
materials during piling up of the wiring lines. Still another 
structure of the compensation circuit may occur to an ordinary 
skilled person in the art. 
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It is preferable to form a structure where the wiring lines, 
bypass capacitors , the load and the resistors are piled up . However , 
it is also possible to be disposed in parallel. The wiring lines 
may be made using only one material or more than two kinds of material . 
For example, Au, Ag, Pt, doped polysilicon, etc. may be used as 
the wiring lines. Further, for example, glass may be used as an 
insulating material . Materials for the resistor also do not have 
any restriction except that desired resistance can be achieved. 

According to the present invention, a constant voltage source 
can supply a predetermined level of output voltage to the load 
without variation of current supplied to the load. Further, in 
case the output voltage varies according to the variation of current 
supplied to the load, it is possible for the constant voltage source 
to fully correct the output voltage to the load while feedback 
of the output voltage by the feedback circuit can follow the voltage 
variation. Further, it is possible to supply a stable output 
voltage from the constant voltage source to the load in a high 
operating frequency range as the operation speed of the 
semiconductor integrated circuit is increased. It is also 
possible to provide a semiconductor integrated circuit testing 
apparatus which performs stable testing in a high operating 
frequency range as the operation speed of the semiconductor 
integrated circuit is increased. Further, it is also possible 
to increase operating speed o£ the testing apparatus in order to 
increase throughput. 

Although the present invention has been described by way 
of exemplary embodiments, it should be understood that those 
skilled in the art might make many changes and substitutions without 
departing from the spirit and the scope of the present invention 
which is defined only by the appended claims. 
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